Is taurine a hypothalamic neurotransmitter?: A model of the differential uptake and compartmentalization of taurine by neuronal and glial cell particles from the rat hypothalamus.
Although taurine has been postulated to be a neurotransmitter or neuromodulator in the mammalian CNS, little is known concerning its role in brain function. Evidence suggesting that taurine may influence endocrine and homeostatic mechanisms via the hypothalamus resulted in our investigations into its function in this brain region. The main objectives of the research were to characterize the specific binding, uptake, and release of taurine in the hypothalamus. A specific aim was to examine the proposed neurotransmitter role for taurine in the hypothalamus. This was accomplished by comparing the characteristics and properties of the binding, uptake, and release of taurine with those for the classical neurotransmitters which satisfy the criteria for a neurotransmitter. On such a comparative basis, the characteristics of taurine uptake satisfy the neurotransmitter criterion of inactivation of taurine in the hypothalamus. However, the observed characteristics of taurine binding and release in the hypothalamus do not satisfy the respective neurotransmitter criteria of specific receptors and Ca2+-dependent evoked release. Therefore, solely on the basis of the experimental observations reported herein, we must conclude that taurine apparently does not function as a neurotransmitter in the hypothalamus. Two uptake systems were found in the P2 fraction, a high affinity uptake system and a low affinity uptake system. Uptake systems for taurine have previously been reported in glial and nerve cell homogenates, and therefore, because of the known contamination of crude synaptosomal preparations with glial particles, we sought to determine the cellular origin of the two taurine uptake systems in our crude preparation. Using a variety of diverse biochemical techniques such as hypo-osmotic shock, release experiments and Arrhenius plots, we determined that physical changes of the media or depolarizing stimuli which would influence neuronal and glial cell particles differently, also had differing effects on high and low affinity taurine uptake or its release from the respective uptake compartments. We conclude that the high affinity taurine uptake system/compartment is located on/in neuronal membranes/particles/particles and that the low affinity taurine uptake system/compartment is located on/in neuronal membranes/particles and that model for the differential cellular transport and compartmentalization of taurine into neuronal and glial cells has important implications concerning its possible role in the CNS.